Methods for the determination of galactose in the presence of other sugars by differential fermentation with yeast have been used since 1914. Kluyver (1914) observed that certain strains of yeast ferment galactose and developed a method of measuring fermentable sugars by carbon dioxide evolution. Hopkins, Peterson, and Fred (1930) employed a modification in which they measured residual reducing sugar after 8 days' fermentation with selected yeasts. Nicholson (1932-33, 1933) and Scott and West (1936) With the exception of Kluyver's method, which employs a gasometer to measure carbon dioxide evolution, all of these methods are similar in three respects: (1) the use of yeast strains that are specific for one or more sugars, (2) the 3-to 8-day incubation period to obtain large cell crops, and (3) the determination of reducing sugars before and after fermentation for periods varying from 30 minutes to 6 days. All of the reducing sugar methods require great care in harvesting and washing the cells in order to avoid high endogenous reducing values.
(1938) also determined glucose, galactose, and lactose by differential fermentation with yeast suspensions. His method was inconvenient in that a 5-day incubation period with aeration was required to obtain the cells, and a high reducing value of the yeast suspensions decreased the precision of the method. Wise and Appling (1944) determined galactose at levels of 20 to 150 mg in the presence of other sugars by selective fermentation with yeast suspensions with a recovery of 92 to 98 per cent as determined by the reducing value after 48 hours' fermentation.
With the exception of Kluyver's method, which employs a gasometer to measure carbon dioxide evolution, all of these methods are similar in three respects: (1) the use of yeast strains that are specific for one or more sugars, (2) the 3-to 8-day incubation period to obtain large cell crops, and (3) the determination of reducing sugars before and after fermentation for periods varying from 30 minutes to 6 days. All of the reducing sugar methods require great care in harvesting and washing the cells in order to avoid high endogenous reducing values.
The purpose of this paper is to present a simplified, rapid micromethod for the determination of galactose in the presence of other sugars. With lactic acid bacteria used for analysis, cells can be prepared overnight; and small amounts of galactose can be fermented by the resting suspension in less than an hour, thus effecting a considerable saving in time and eliminating the necessity of sterile techniques in the fermentation procedures. In addition, resting cell suspensions of lactic acid bacteria exhibit no endogenous fermentations, and the method is entirely specific for galactose under the conditions described. Fermented sugar solutions can be analyzed for reducing values, or, because lactic acid bacteria convert over 98 per cent of the sugar fermented to lactic acid (2 mols lactic acid per mol of hexose), the manometric method for hydrogen ion formation can be employed. The manometric method offers the advantage that small quantities of sugar, as little as 200 micrograms, can be analyzed with accuracy, and only a small quantity of cells is required.
EXPERDIENTAL PROCEDURES AND RESULTS
The present method takes advantage of the observation of Gunsalus and Wood (1942) A cell suspension, containing about 40 mg, wet weight, of cells, is incubated with 0.5 to 2.0 mg of carbohydrate in 10 ml of M/15 phosphate buffer, pH 7.0, at 37 C for 30 minutes. The fermentation mixture is then centrifuged and the supernatant analyzed for reducing sugars. The results of a typical experiment analyzed by a modified Shaffer-Somogyi method are given in table 1.3 Each sugar mixture was fermented with cells grown on glucose and on galactose; the loss in reducing value after fermentation with glucose-grown cells represents the glucose present, and the loss after fermentation with galactose-grown celLs represents the total amount of glucose plus galactose. If lactose is also present in a sugar mixture, the reducing value that remains after fermentation by the galactose-grown cells represents the lactose present, since the organism does not ferment lactose.
The analyses of the fermentation mixtures made by this method give recoveries of 95 to 102 per cent of the sugar present at levels of 0.5 to 2.0 mg. Concentrations of sugar below 0.5 mg could be analyzed but the accuracy was much poorer, recoveries ranging from 85 to 125 per cent of the sugar added. This method was used by Hsien-gieh, Faust, and Williams (1948) in the identification of galactose as the sugar present in a number of cerebrosides.
Manometric method. Manometric analysis provides a simpler and more rapid method, which is useful at sugar levels as low as 200 micrograms. The method used is as follows: The main compartment of the Warburg cup contains the sugar sample, 1 ml of M/10 NaHCO3, and water to a total volume of 2.5 ml. The side arm contains 5 to 10 mg of cells in 0.5 ml water. The fermentation is conducted at 37 C under an atmosphere of 5 per cent C02 in N2. After equilibration, the cell suspension is tipped into the main compartment and readings are taken at 5-minute intervals until the C02 evolution ceases, usually about 30 minutes. figure 1) . The same accuracy can be obtained with dried cell preparations, although in this case a small endogenous fermentation occurs which must be subtracted.
The recoveries of galactose and glucose when mixtures are fermented by glucose-grown and galactose-grown cells are shown in table 2. Sugar fermented by 
